LOTUS suppresses axon growth inhibition by blocking interaction between Nogo receptor-1 and all four types of its ligand.
Axon growth inhibitors such as Nogo proteins, myelin-associated glycoprotein (MAG), oligodendrocyte myelin glycoprotein (OMgp), and B lymphocyte stimulator (BLyS) commonly bind to Nogo receptor-1 (NgR1), leading to enormous restriction of functional recovery after damage to the adult central nervous system. Recently, we found that lateral olfactory tract usher substance (LOTUS) antagonizes NgR1-mediated Nogo signaling. However, whether LOTUS exerts antagonism of NgR1 when bound by the other three ligands has not been determined. Overexpression of LOTUS together with NgR1 in COS7 cells blocked the binding of MAG, OMgp, and BLyS to NgR1. In cultured dorsal root ganglion neurons in which endogenous LOTUS is only weakly expressed, overexpression of LOTUS suppressed growth cone collapse and neurite outgrowth inhibition induced by these three NgR1 ligands. LOTUS suppressed NgR1 ligand-induced growth cone collapse in cultured olfactory bulb neurons, which endogenously express LOTUS. Growth cone collapse was induced by NgR1 ligands in lotus-deficient mice. These data suggest that LOTUS functions as a potent endogenous antagonist for NgR1 when bound by all four known NgR1 ligands, raising the possibility that LOTUS may protect neurons from NgR1-mediated axonal growth inhibition and thereby may be useful for promoting neuronal regeneration as a potent inhibitor of NgR1.